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Task 1: Cloud Infrastructure Setup and Automation for Data 

Ingestion, Cataloguing, and Real-Time Notifications Using 

AWS 
In this task, I configured the core AWS services required to build the foundation of the automated 
data pipeline. The main objective was to securely upload datasets into Amazon S3, catalogue them 
using AWS Glue, and implement real-time monitoring using Lambda and SNS. This step established 
the storage, security, and automation components required for later querying and visualisation. 

Activities: 1.1: IAM and S3 Setup 
An IAM user was created with AdministratorAccess permissions for the purpose of this assessment 
environment. Although in a real enterprise scenario, least-privilege access would be applied, full 
access is simplified configuration during the learning process. 
An S3 bucket was created and structured using partition-style folders such as 
/orders/snapshot_day=2017-01-01. This structure is important because AWS Glue detects 
partitions based on folder naming conventions. The January 2017 CSV dataset was uploaded into 
the correct snapshot folder to simulate raw data ingestion. 
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Activities: 1.2: AWS Glue Configuration 
A Glue database named db_yoobee was created to manage metadata. A crawler named 
yoobee_crawler was configured to scan the orders/ directory inside the S3 bucket. The crawler was 
assigned the appropriate IAM role to allow access to S3. 
After creating an additional folder (snapshot_day=2017-01-04) and uploading another dataset, the 
crawler was re-run. After re-running the crawler, I could see the new partitions listed in the 
console. I did not need to manually edit the schema, which showed how Glue simplifies metadata 
management. 
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Activities 1.3: Real-Time Notification Using AWS Lambda and SNS 
To implement real-time monitoring, an SNS topic named Notify CSVUploads was created. A Lambda 
function was then deployed and configured with an S3 ObjectCreated trigger. The function checks 
whether the uploaded file has a .csv extension before publishing a structured notification message 
to the SNS topic. 
This setup demonstrates event-driven automation. Instead of manually checking for new files, the 
system automatically reacts whenever new data is uploaded. 
I tested this by uploading a new CSV file, and the notification was triggered immediately. 
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Task 2: Query and Visualize the Dataset Using Athena and 
QuickSight. 
In this task, Amazon Athena was used to query the dataset stored in S3, and Amazon QuickSight 
was used to visualize analytical insights. This stage transformed raw data into meaningful business 
intelligence. 

Activities: 2.1: Amazon Athena Queries 
An S3 bucket was configured to store Athena query results. Athena was connected to the Glue Data 
Catalog, allowing SQL queries to be executed directly on the orders table. 
Queries were executed to calculate total sales by category, retrieve full dataset records, and filter 
by specific snapshot dates. When a second dataset was uploaded and the crawler re-run, the data 
scanned size increased, which indicated that the additional dataset had been successfully included 
in the table. 
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Activities: 2.2: Amazon QuickSight Dashboards 
Amazon QuickSight was configured using the Standard Edition and connected to Athena. SPICE was 
used to import the dataset for faster visual performance. 
From the chart, it was clear that certain categories generated significantly higher sales, which 
would help decision-makers prioritise products. 
A bar chart was created to show Sales by Category, and another visual was built to represent Profit 
by City. These dashboards transformed numerical results into visual insights that would support 
business decision-making. 
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Task 3: Multi-Cloud Integration (GitHub ➜ AWS ➜ Azure 
Synapse Analytics) 
This task demonstrates cross-cloud interoperability by exporting curated AWS query results and 
analysing them within Microsoft Azure Synapse Analytics. This reflects real-world enterprise 
scenarios where organisations operate across multiple cloud providers. 

Activity 3.1: Data Export from AWS S3 
The Athena query results were downloaded from the S3 result location and renamed for clarity. 
These CSV files represented curated datasets ready for cross-cloud integration. 
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Activities 3.2: Upload CSV files from Azure Portal 
The CSV files were uploaded to an Azure Blob container. 
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Activities 3.3: Ingest Data into Synapse 
A Linked Service was configured in Synapse to connect to the storage account, and the Copy Data 
tool was used to ingest the data into a SQL table. 
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Activities 3.4: Run SQL Queries in Synapse 
SQL queries similar to those used in Athena were executed in Synapse to validate the data 
migration. The output confirmed successful ingestion. 
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Task 4: Final Report on AWS Services and Architecture 
 

Activities 4.1: Report writing 

Introduction 

In this assessment, an automated cloud-based data pipeline was designed using AWS services to 
simulate a real-world data engineering workflow. The main objective was to ingest, catalogue, 
query, visualise, and monitor datasets using cloud-native services instead of traditional manual 
methods. The solution also included exporting curated results to Microsoft Azure Synapse Analytics 
to demonstrate multi-cloud interoperability. 
This task helped me understand how AWS services can be integrated together to build a scalable 
and automated data infrastructure using service-based tools. Instead of writing large amounts of 
custom code, the system was built using managed services such as IAM, S3, Glue, Athena, 
QuickSight, Lambda, and SNS. This directly aligns with Learning Outcome 3 (LO3), which focuses on 
designing automated IT infrastructure using user-friendly programming and cloud services. 
 

Overview of AWS Services Used 

 

AWS Identity and Access Management (IAM) 

IAM was used to control access to AWS resources securely. An IAM user was created and assigned 
appropriate permissions to manage S3, Glue, Athena, and other services. This step ensured that all 
actions performed within the environment were authorised and traceable. 
Using IAM helped me understand the importance of role-based access control in cloud 
environments. Without proper permissions, services such as Glue and Athena cannot interact with 
S3 correctly. 
 

Amazon S3 (Simple Storage Service) 

Amazon S3 acted as the main storage layer of the data pipeline. A bucket was created to store the 
CSV datasets, and folders were organised using partition-style naming (for example, 
snapshot_day=2017-01-01). 
S3 served as the raw data layer, where files were stored in their original format before being 
processed. Structuring folders properly was important because Glue used these paths to detect 
partitions automatically. 
 

AWS Glue 

AWS Glue was used for automated data cataloguing. A Glue database (db_yoobee) and a crawler 
(yoobee_crawler) were configured to scan the S3 bucket and detect schema automatically. 
When a new folder was added (for example, snapshot_day=2017-01-04), the crawler was re-run, 
and new partitions were created without manual schema updates. This demonstrated how 
automation reduces repetitive work in data engineering. 
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Amazon Athena 

Athena was used as a serverless query engine to run SQL queries directly on data stored in S3. It 
connected to the Glue Data Catalog to read table metadata. 
Queries such as summing sales by category and filtering by snapshot date were executed without 
creating a database server. Athena follows a pay-per-query model, which makes it cost-efficient for 
analytics tasks. 
 

Amazon QuickSight 

Amazon QuickSight was used for data visualisation. After connecting it to Athena and authorising S3 
access, dashboards were created to visualise sales by category and profit by city. 
QuickSight uses SPICE to import datasets and generate visual insights without writing additional 
code. This demonstrates how business intelligence tools can directly integrate with cloud analytics 
services. 
 

How These Services Work Together (End-to-End Workflow) 

The process begins when CSV files are uploaded into the S3 bucket. This upload triggers the Lambda 
function automatically. If the file extension is valid, SNS sends a notification. Meanwhile, the Glue 
crawler scans the S3 folder structure and updates the table metadata. Athena then queries the 
updated table, and QuickSight connects to Athena for visualisation. Finally, selected outputs are 
transferred to Azure Synapse for additional analysis. 
 

Automation and No-Code Features 

One of the most important aspects of this project was automation without heavy coding. 
The Glue crawler automatically detected schema and partitions without requiring manual table 
creation. Athena allowed SQL queries to be executed directly on S3 data without provisioning a 
database server. QuickSight allowed me to create dashboards using a graphical interface instead of 
writing additional code. 
This approach reduced manual configuration and eliminated the need to provision virtual machines 
or manage infrastructure. The system mainly relied on managed services provided by AWS. 
Through this process, I understood how modern cloud platforms reduce complexity by offering 
service-based automation rather than traditional server management. 
 

Data Engineering Perspective 

From a data engineering perspective, the solution followed a layered approach. Raw data was 
stored in S3, metadata was managed through Glue, and queries were executed using Athena. Visual 
insights were generated in QuickSight, while Lambda and SNS handled event-driven monitoring. 
Seeing these components connected helped me understand how real-world data pipelines are 
structured. 
Partitioned data design improved query efficiency by reducing the data scanned size. This is 
important in real-world environments where cost optimisation matters. 
The pipeline also supports scalability. If new data snapshots are uploaded, the crawler updates 
partitions automatically, and queries continue to work without redesigning the system. 
This is similar to how enterprise data pipelines are designed in real-world environments. 
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Before this task, I understood these concepts theoretically, but implementing them in a connected 
workflow made the architecture clearer to me. 
 

Athena vs Azure Synapse SQL – Brief Comparison 

During this assessment, both Amazon Athena and Azure Synapse SQL were used for querying data. 
Athena is fully serverless and requires minimal setup. It directly queries data stored in S3 using the 
Glue catalog. It is simple and fast for analytics tasks. 
Azure Synapse SQL also supports serverless querying, but requires linking storage accounts and 
creating external tables. It offers stronger integration within the Azure ecosystem. 
From my experience, Athena was easier to configure and quicker to use for simple analytical 
queries. Synapse required additional configuration, such as linking storage accounts and creating 
external tables. However, Synapse felt more structured for enterprise-level environments. Both 
platforms operate on a pay-per-query model and support large-scale analytics without managing 
servers. 
 

Challenges and Solutions 

Several challenges were encountered during implementation. 
One issue was related to IAM permissions. Initially, Athena could not access the S3 bucket due to 
missing permissions. This was resolved by attaching the correct policies to the IAM role used by 
Glue and Athena. 
Another issue occurred when the Glue crawler did not detect new partitions after adding a new 
folder. This happened because the folder structure was not consistent with partition naming. After 
correcting the naming format (snapshot_day=YYYY-MM-DD), the crawler updated successfully. 
QuickSight initially showed S3 access errors. This was resolved by authorising QuickSight to access 
the S3 bucket in security settings. 
Additionally, Athena returned empty results when querying a newly added dataset. After re-
running the crawler and refreshing metadata, the issue was fixed. 
These challenges improved my understanding of cloud permissions, schema management, and 
service integration. 
At one point, I assumed the table had updated correctly because the crawler completed 
successfully. However, when I ran the Athena query, the results did not reflect the new data. After 
reviewing the partition structure, I realised the folder naming format was slightly inconsistent. 
Correcting the folder naming and re-running the crawler resolved the issue. 
 

Summary and Learning Outcome Reflection 

Overall, this project gave me practical experience in building a serverless data pipeline using AWS 
services. Each service played a specific role, and together they formed a scalable and cost-effective 
architecture. 
Through this implementation, I gained practical experience in configuring IAM, designing S3 storage 
structures, automating schema detection with Glue, querying with Athena, and visualising data 
using QuickSight. The addition of Lambda and SNS further demonstrated event-driven automation. 
This project helped me to be familiar with designing and automating infrastructure using cloud-
based services rather than manual configuration. It reflects real-world cloud engineering practices 
and strengthened my understanding of multi-cloud data architecture. 


